Is modification sufficient to protect a bacterial chromosome from a resident restriction endonuclease?
It has been generally accepted that DNA modification protects the chromosome of a bacterium encoding a restriction and modification system. But, when target sequences within the chromosome of one such bacterium (Escherichia coli K-12) are unmodified, the cell does not destroy its own DNA; instead, ClpXP inactivates the nuclease, and restriction is said to be alleviated. Thus, the resident chromosome is recognized as 'self' rather than 'foreign' even in the absence of modification. We now provide evidence that restriction alleviation may be a characteristic of Type I restriction-modification systems, and that it can be achieved by different mechanisms. Our experiments support disassembly of active endonuclease complexes as a potential mechanism. We identify amino acid substitutions in a restriction endonuclease, which impair restriction alleviation in response to treatment with a mutagen, and demonstrate that restriction alleviation serves to protect the chromosome even in the absence of mutagenic treatment. In the absence of efficient restriction alleviation, a Type I restriction enzyme cleaves host DNA and, under these conditions, homologous recombination maintains the integrity of the bacterial chromosome.